Vinylboronic acid-caged prodrug activation using click-to-release tetrazine ligation.
Bioorthogonal reactions can be performed selectively in the presence of any biological functional group and are widely used to achieve site-selective chemical modifications of biomolecules. The click-to-release reaction is a bioorthogonal bond-cleavage variant that has gained much interest over the last few years. The bioorthogonal reaction between tetrazines and trans-cyclooctenes or vinyl ethers, for example, initiates the release of a small molecule immediately after the cycloaddition with tetrazines. Recently, our group reported that vinylboronic acids (VBAs) give exceptionally high reaction rates in the bioorthogonal inverse electron-demand Diels-Alder reaction with tetrazines that are substituted with boron-coordinating ligands. In the present study, we show that VBAs can be used in a click-to-release variant and demonstrate its bioorthogonality with a VBA-protected doxorubicin prodrug. We show that the cytotoxicity of doxorubicin is silenced by the attachment of the VBA, and activity can be largely restored upon the reaction with a tetrazine, inducing cell death.